Level of hydrogen peroxide affects expression and sub-cellular localization of Pax6.
The Pax6 is a multifunctional pairedbox and homeobox containing transcription factor which is involved in several functions of brain, eyes, and pancreas. It regulates expression of genes involved in cell proliferation, differentiation, inflammation, oxidative stress management, and neuropathy. Dynamic changes in the sub-cellular localization of Pax6 are proposed to regulate its activity, however, the underlying mechanism remains poorly understood. The oxidative stress mediated changes were studied in sub-cellular localization of Pax6 in cultured cells derived from the eye (cornea) and pancreas. The impact of induced oxidative stress was investigated on reactive oxygen species scavenger molecules, Superoxide dismutase1 (SOD1) and Catalase, and a critical cell signalling molecule Transforming growth factor-beta (TGF-β1). The cells were treated with three different concentrations of H2O2, viz., 0.3, 1.5, and 3.0 mM. The cell viability was analysed through Trypan blue dye exclusion assay. The localization of Pax6 was observed by immunofluorescence labeling, and alterations in levels of Pax6, SOD1, Catalase, and TGF-β1 were investigated by semi-quantitative RT-PCR. Nucleo-cytoplasmic shuttling of Pax6 was observed in cells of corneal epithelial (SIRC) and pancreatic origins (MIA-PaCa2). The percentage distribution of Pax6 in nuclear and cytoplasmic compartments of SIRC and MIA-PaCa2 cells was analyzed through ImageJ software. Level of hydrogen peroxide affects expression and sub-cellular localization of Pax6. Expression of Pax6 and TGF-β1 are directly associated with changes in sub-cellular localization of Pax6 and modulation in expression of Catalase. This may be the result of a cellular protective mechanism against peroxide-dependent cellular stress.